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, whereas endo¬ thelial cells within blood vessels of all sizes contain histamine but apparently not in the granular form. Capillary endothelial cells during angiogenesis migrate into tissues (Meyer & Bruce, 1980) and thus carry within the migrating cells histidine decarboxylase, the enzyme that converts histidine to histamine (Schayer, 1962) . The changes in the cellular sources of histamine within the ovary are not well understood; however, studies from our laboratories and others have revealed ovarian alterations in histamine, and these studies serve as a basis for this review. The lack of information on ovarian endothelial cells, platelets and basophils precludes any description of their possible roles.
Mast cells in the rat ovary Numerous mast cells have been described in the rat ovarian medulla and the connective tissues of the hilum region (Jones, Duvall & Guillette, 1980; Schmidt, Owman & Sjoberg, 1988) . Mast cells were observed neither in thecal tissue of the follicles nor in corpora lutea (Jones et al. 1980) . The (Krishna & Terranova, 1985) . Most (Cupps, Laben & Meed, 1959 ; Nakamura, Smith, Krishna & Terranova, 1987 ). This is not unlike the situ¬ ation in the rat and hamster, where pro-oestrous LH and FSH surges are associated with an increase in mast cell degranulation and subsequent reduction in the number of ovarian mast cells (Jones et al. 1980 ; Krishna & Terranova, 1985) .
Ovarian mast cells in other species
We have also observed mast cells in the ovary of man, rhesus monkey, pig and mouse using the quick Toluidine blue method (Humason, 1962 (Jaiswal, Krishna & Pandey, 1987) , rhesus monkey and pig, mast cells were observed in the stromal, hilar, luteal and external thecal regions, similar to the cow (Marshall, Ford & Bell, 1987 (Schmidt, Owman & Sjoberg, 1986 (Eberson & Silverberg, 1931) . In fact, Ellis (1961) established a bioassay of LH using an increase in content of radioiodinated serum albumin as an index of ovarian hyperaemia. Schayer (1962) recognized that free histamine may regulate ovarian hyperaemia induced by LH. It then became well established that ovarian oedema and hyperaemia occur within minutes after i.v. injection of LH (or human chorionic gonadotrophin (hCG) and that this was accompanied by a depletion of ovarian histamine (Szego & Gitin, 1964 ). An increase in ovarian water occurred by 1 h (earliest time measured) and a peak in 125I-labelled albumin uptake occurred in the ovary between 2 and 2-5 h after injection of LH indicating increased permeability (Szego & Gitin, 1964 ; for review see Szego, 1965) . Wurtman (1964) The next studies relating LH and histamine were those of Lipner (1971) and Piacsek & Huth (1971) . Lipner (1971) reported that 30 IU pregnant mare serum gonadotrophin (PMSG) increased circulating levels of histamine from OT pg/ml blood to 0-15 pg/ml and subsequent injection of the same dose of hCG increased blood levels of histamine to 0-225 pg/ml. Compound 48-80, which causes mast cell degranula¬ tion and depletion of the stores of histamine in mast cells, prevented the PMSG-and hCG-induced increase in blood levels of histamine, drastically reduced ovarian histamine from 7-5 ng/mg ovary to 2-0 ng/mg ovary and reduced ovarian weight from 65-6 ±4-6 mg (PMSG-primed) A study by Piacsek & Huth (1971) Espey, Stein & Dumitrescu (1982) reported that hCG-induced ovulation in the rabbit was not inhi¬ bited by chlorpheniramine, diphenhydramine or cimetidine. This discovery was different from the studies of Knox & Beck (1976) and Knox et al. (1979) , who found that antihistamine blocked ovulation. Several notable differences existed between the two studies. First, Knox & Beck (1976) In the rat, the effects of LH, histamine and anti¬ histamines on in-vitro ovulation have been investi¬ gated using perfused ovaries (Schmidt et al. 1986 (Schmidt et al. , 1988 (Schmidt, Kannisto, Owman & Walles, 19876 Ovarian histamine concentrations were initially measured in saline-and LH-treated immature rats by Szego & Gitin (1964) . Concentrations ranged from 0-7 to l-29pg histamine/g fresh weight (wet weight) as determined by a modification of the method of Code & Mclntire (1956) which used histamineinduced changes in contraction of the guinea-pig ileum as a bioassay. A later study by Hunter & Leathern (1968) reported ovarian histamine concen¬ trations of 0-64 pg/g in 60-day-old rats also using the method of Code & Mclntire (1956) . Most recently, a study by Schmidt et al. (1988) reported ovarian histamine concentrations in the 2-5 pg/g range using fluorometry. These levels confirmed the report of Szego & Gitin (1964) and indicated that the con¬ centration of histamine in the ovary is similar in immature and adult rats.
Hamster.
We have also reported levels of histamine in the range of 1-5 pg/g ovary (Krishna & Terranova, 1985; Krishna et al. 1986 ) using a radioenzymatic assay which converts histamine to l4C-methylhistamine (Taylor & Snyder, 1972; Taylor, Krilis & Baldo, 1980) . The enzyme -methyl transferase, isolated from male mouse brain, in the presence of 14C-Sadenosyl methionine, converts histamine to l4C-methylhistamine. Significantly lower levels of ovarian histamine (17-38 ng/g) were reported by Hine, Orsini & Hegstrand (1985) using a similar radioenzymatic assay. The reasons for these differences in levels between the two laboratories are unknown at present but are being investigated in our laboratory.
Rabbit.
In the initial study by Szego & Gitin (1964) , who measured ovarian histamine in immature rats using the guinea-pig ileum bioassay, it was mentioned that histamine measurements were attempted originally in rabbits. Because ovarian histamine levels were very low (<0-2-0-5 pg/g) in the rabbit ovary, rats were used. In another study, Morikawa, Okamura, Okazaki & Nichimura (1976) measured ovarian hista¬ mine in the range of 3-6 pg/g ovary in the rabbit using a fluorometric method described by Shore, Burkhalter & Cohn (1959) . Thus it appears that histamine levels in the rabbit can range from < 1 to 6 pg/g ovary.
Man.
Only one study has measured histamine in the human ovary (Morikawa et al. 1981) (Battista & Condon, 1986 (Krishna & Terranova, 1985 (Ahmed et al. 1986 ). It is clear that the VIP stimulates ovarian steroidogenesis (Davoren & Hsueh, 1985) , increases plasminogen activator pro¬ duction by granulosa cells (Liu, Kasson, Dahl & Hsueh, 1987) and induces mast cell degranulation and release of histamine (Shanaban, Denburg, Fox et al. 1985 
